The magnetic field (H) -temperature (T) phase boundary has been measured for mesoscopic superconducting samples of different topology (lines, loops and dots). Both the quantization effects and the slope of the Hc(T) line are fiflly governed by the confinement geometry. As a result, "quantum design" of superconducting critical parameters of mesoscopic systems becomes possible.
INTRODUCTION
The superconducting sk~.t.e can be suppressed by applying a magr~ic riced It or increasing the temperature T. It is gene~:; believed that the phase boundary line separating me superc~aducting from the normal state in the /2" -T plane is mainly determined by the material itself. This is indeed true for bulk samples, where the surface to volume ratio is quite small. In mesoscopic superconducting samples, however, this ratio is very large and the nucleation of the superconducting state is strongly dependent upon the boundaw conditions imposed by the specific sample shape. The confinement geometry for the superconducting condensate plays a role similar to that of the confinement potential in the quantum mechanical problem "particle in a box". As a result, the superconducting H-T phase boundary can be changed by choosing the proper sample topology.
RES!TI .Tg A r~n DISCUSSION
The superconducting H-T phase boundaries are reconstructed by measuring the temperature shift of the midpoint of the normal to superconducting resistive transition at different magnetic fields which were applied perpendicular to the structures. The main experimental observations for the filled square (Fig. 2) can be stunmafized as follows: (i) the nearly linear H-T phase boundary, The analogue of the lower critical field H cl for mesoscopic structures (Fig. 2) can be found from the transition between the two orbital quantum numbers: L = 0 -, L = 1. We clearly see again the qualitative difference between a bulk and a mesoscopic superconductor: in the former the H cl value is determined by the material properties, whereas in the latter Hcl is strongly dependent upon the sample geometry
CONCLUSION
Our experiments dearly demonstrate that the superconducting H-T phase boundary in mesoscopic samples is governed by quantization and confinement effects i.e. "quantum design" of the H-T phase boundary line is possible.
